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Future of Taiwan’s Economic Competitiveness

In 2019, the Asia Program of the Carnegie Endowment for International Peace, in collaboration 
with the Taiwan WTO & RTA Center of the Chung-Hua Institution for Economic Research 
(CIER), began to jointly convene a series of roundtables with U.S. and Taiwan stakeholders. 

The initiative has two major goals: first, to examine challenges to Taiwan’s future competitiveness and 
comparative advantage amid technological change, global economic disruption, and rapidly evolving 
political risk; and second, to explore where and how fresh partnerships between U.S. and Taiwan 
players can help to bolster Taiwan’s economic future.

The initiative is focused in three areas: 

1. assuring Taiwan’s technological advantage amid significant challenges to its innovation ecosystem;
2. disruptive energy futures as Taiwan grapples with the trilemma of security, affordability, and 

sustainability; and
3. improving Taiwan’s investment climate to attract not just more but also highest-quality foreign 

investment.

This paper on Taiwan’s innovation future is the first in a series. 

The principal author, Evan A. Feigenbaum (Carnegie Endowment for International Peace), has 
drawn on collaboration with Roy C. Lee of CIER and especially the extensive insights and 
contributions of a distinguished group of policy and industry practitioners in both Taiwan and the 
United States, as well as leading academic and policy analysts. 

We particularly acknowledge the detailed comments and critiques on a draft of this paper received 
from Glenn Gaffney, Alexa Lee, Tim Maurer, AnnaLee Saxenian, and Matt Sheehan. 

A very special thank you to Jeremy Smith and Alex Taylor of the Carnegie Endowment for 
International Peace—for comments on the paper, invaluable background research, and essential 
support of the project. 
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Executive Summary

Innovation has been a source of comparative advantage for Taiwan historically. It has also been an 
important basis for U.S. firms, investors, and government to support Taiwan’s development while 
expanding mutually beneficial linkages. Yet, both Taiwan’s innovation advantage and the prospect of 
jointly developed, technologically disruptive collaborations face challenges. 

For one, Taiwan’s technology ecosystem has been hollowed out in recent decades as personal 
computing (PC), component systems, and mobile device manufacturing moved across the Taiwan 
Strait to mainland China. Meanwhile, Taiwan’s innovation ecosystem has struggled to foster 
subsequent generations of startups to replace these losses in electronics manufacturing. Despite a 
freewheeling startup culture, internationalization has been a persistent challenge for Taiwan-based 
firms. Technological change and political challenges from Beijing present additional risks to Taiwan’s 
innovation future. 

In this context, it is essential that Taiwan get back to basics if it is to assure its innovation advantage. 
One piece of this will involve taking a hard look at the domestic policy environment in Taiwan to 
ensure a steady pipeline of next-generation engineering talent. Yet Taiwan also needs to address 
several structural and policy factors that, over the last decade, have eroded its enviable innovation 
advantage. 

This paper examines five pressing challenges to Taiwan’s innovation future and proposes an array of 
specific solutions to promote Taiwan-based innovation, better leverage partnerships with U.S. and 
other international players, and bolster Taiwan’s standing in the global marketplace.

A particular focus is the need to foster a next generation talent pool with expertise in computer and 
data sciences, machine learning, and other fields that could contribute to the integration of software 
with Taiwan’s long-standing comparative advantages in hardware. 

Taiwan’s innovation ecosystem has faced particular pressures on its ability to reorient from 
semiconductor and chipset design and fabrication toward new, future-facing industries. Many of the 
new systems in these industries do require advanced hardware. But they also require parallel 
adaptations in software, and the firms and national innovation systems that lead these industries tend 
to derive their competitive advantages from hardware-software integration. 

To this end, forward-looking partnerships between Taiwan and U.S. players could naturally 
complement a revitalized and broadened innovation strategy for Taiwan. 
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Introduction

Innovation has been a source of comparative advantage for Taiwan historically. It has also been an 
important basis for U.S. firms, investors, and government to support Taiwan’s development while 
expanding mutually beneficial linkages. 

But both of these things—Taiwan’s innovation advantage and the prospect of jointly developed, 
technologically disruptive collaborations—face challenges.
 
In the 1980s and 1990s, mutually beneficial collaborations between Silicon Valley and the broader 
Hsinchu-Taipei region supported entrepreneurial dynamics and the growth of the indigenous 
semiconductor and PC industries in Taiwan. In the 2000s, however, Taiwan’s technology ecosystem 
hollowed out as PC, component systems, and mobile device manufacturing moved across the Taiwan 
Strait to mainland China. Today, the Ministry of Economic Affairs (MOEA) annual survey has 
shown that over 80 percent of Taiwan’s information and communication technology (ICT)–related 
products are manufactured in China.1 

Bluntly put, Taiwan’s innovation ecosystem has struggled to foster subsequent generations of startups 
to replace these losses in electronics manufacturing—for instance, in software, computer security, 
data, chips, and artificial intelligence. 

But that is not all. Despite a freewheeling startup culture, internationalization has been a persistent 
challenge for Taiwan-based firms. A 2018 report from the Chung-Hua Institution for Economic 
Research concluded that while Taiwan’s total research and development (R&D) investment 
accounted for 3.05 percent of gross domestic product (GDP) in 2015, just 0.06 percent of private 
sector R&D activities are funded by foreign sources.2 Similarly, a 2018 PWC survey of Taiwan’s 
startup ecosystem revealed a significant lack of internationalization, with 71 percent of revenue 
sources for Taiwan-based startups generated by the comparatively small domestic market.3 Successful 
Taiwan startups with ambitions to expand overseas were revealed in this survey to lack the resources 
to do so. 

This is just one of many areas that revitalized and strengthened partnerships between Taiwan and 
U.S. players could help to address. Taiwan-based startups appear keen to attract external investment, 
not just to obtain capital but also to plug into global networks. 

Meanwhile, technological change and political challenges from Beijing present additional risks to 
Taiwan’s innovation future.
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For one, Chinese state policies have thus far precluded Taiwan from forging industrial and 
commercial links in the context of formal investment, trade, or other framework agreements with 
regional governments, especially in the Southeast Asian countries that are critical parts of the East 
Asian manufacturing supply chain. 

For another, the bleeding of talent across the Taiwan Strait has been a persistent challenge to Taiwan-
based industry. Since 2017, Beijing has sought to ramp up its own domestic semiconductor industry, 
in part by poaching Taiwan-based talent.4 One recent report suggests that as many as 3,000 
semiconductor engineers have departed Taiwan for positions at Chinese companies, a figure that 
would amount to nearly one-tenth of Taiwan’s roughly 40,000 engineers involved in semiconductor 
R&D.5

In this context, it is essential that Taiwan get back to basics if it is to assure its innovation advantage. 

One piece of this will involve taking a hard look at the domestic policy environment in Taiwan to 
ensure a steady pipeline of next-generation engineering talent. Yet Taiwan also needs to address 
several structural and policy factors that, over the last decade, have eroded its enviable innovation 
advantage. 

Among the most important of these is the continuing concentration of Taiwan’s innovation strengths 
around hardware, even as the emerging and foundational industries of the future are increasingly 
being defined by hardware-software integration. There is no question that hardware will remain 
relevant to comparative advantage—for instance, through chips optimized to specifically perform 
artificial intelligence (AI) and especially AI on the edge-related functions. But the next era of chip 
design is in play, and partnerships and supporting policies to quickly research, develop, and test this 
hardware will be critical. 

If Taiwan can secure its design data—and the data of its partners—while also securing its intellectual 
property from poaching and theft, it could reemerge as a key partner in multinational strategies to 
successfully shape the future market. Meanwhile, in various areas of AI (as well as an array of AI-
enabled technologies, such as drones), success at integrating software with this new hardware will be 
the major point of differentiation in a truly global competition for advantage. 

Another critical means to reinvigorate and assure Taiwan’s innovation advantage will be to focus on 
market-based rather than technology-based strategies. Yet because Taiwan itself, with just 23 million 
people, does not provide a market of sufficient size to support some such innovations, looking 
beyond the domestic setting by relying on third markets while broadening international partnerships 
will be essential to achieving scale.
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The most successful market strategies are likely to be those that secure the emerging autonomy 
market. This includes AI-enabled markets in areas from bioinformatics to healthcare, the Internet of 
Things (IoT) to critical infrastructure protection, and, in time, quantum sensing and 
communications. 

Speed, data crunching, and security at the edge will be major differentiators for those who become 
leaders in these areas. 

There will be a strong technology strategy element to determining success. But tailoring those 
strategies to the emergent markets in these new industries will be the crucial long-term play. The 
tools that will enable manufacturing—and the manufacturing itself—including silicon- or bio-
substrate, will be crucial to ensure strong and sustained growth in the mid to long term.

The good news is that there have been positive steps in Taiwan in recent years to redress at least some 
of these challenges. 

For its part, Taiwan’s government initiated an “Asian Silicon Valley” project in 2016, with a base in 
Taoyuan and an initial budgetary outlay from President Tsai Ing-wen’s administration of 11.3 billion 
New Taiwan dollars ($350 million).6 

Among other efforts under this initiative, the government subsidizes selected Taiwanese startup teams 
to spend a few months in Silicon Valley, normally with Valley-based accelerators. With the help of 
mentors from the accelerators, these teams have the potential to gain firsthand knowledge of the 
American market. That in turn can shape modifications to their products, services, and business 
models. They also come into direct contact with consumers and buyers beyond Taiwan itself. In 
select cases, they have found U.S.-based business partners and investors for their companies.

Similarly, the government adopted an action plan for enhancing Taiwan’s startup ecosystem in 
February 2018.7 This plan includes government backing for startups to participate in international 
accelerators and trade shows, as well as incentives for government procurement from startups and 
legal changes to the regulations governing the recruitment of foreign talent.

Beyond these government-sponsored efforts, however, private accelerators and “ecosystem builders” 
have also emerged. 

One example is the Taipei-based Startup Stadium, which offers boot camps and other mentoring 
services aimed at helping local startups tap global knowledge and best practices, while also helping 
them try to scale for international markets.8 One illustration is in the area of fintech, where the 
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Startup Stadium has connected the very modest number of Taiwan-based fintech startups to regional 
and global fintech accelerator programs.9 

Other private Taiwan-based accelerators, such as AppWorks, have focused on new-generation fields 
like blockchain. And they have attracted not just local startups to their fold but also Southeast Asian 
startups that seek investment from Taiwan’s thriving venture capital industry and corporate 
partnerships in Taiwan.10 

These successes demonstrate that international partnerships, particularly with U.S. players, could 
naturally complement a revitalized and broadened innovation strategy for Taiwan. The purpose of 
this paper, then, is threefold: 
• to identify the most pressing obstacles that presently stand in the way of Taiwan’s innovation 

future;
• to offer specific ideas to government, industry, and capital markets players to help alleviate and 

overcome some of these obstacles; and
• to explore how forward-looking partnerships between Taiwan and U.S. players could potentially 

contribute to those ideas.

Historical Context of Taiwan’s Technological Success

AnnaLee Saxenian of the University of California, Berkeley, has traced the basic contours of how 
IT-related industries became so central to Taiwan’s post-1980s growth story: In 1980, Taiwan’s IT 
output was less than $100 million.11 By 1989, it had grown to over $5 billion, and then grew by over 
20 percent annually in the 1990s—a period when Taiwan’s GDP growth was in the 6–7 percent 
range—to about $21 billion in 1999.

Ministry of Finance (MOF) data shows that advanced technology-related devices comprised a 
staggering 46 percent of Taiwan’s total exports for the first ten months of 2017, with the focus 
disproportionately on hardware as part of the global electronics supply chain.12

Not surprisingly, a single industry—semiconductors—dominates this picture, just as it has for nearly 
four decades. MOEA figures show that semiconductors accounted for 29.1 percent of Taiwan’s total 
exports in 2017 and, according to MOF data, a whopping 62.6 percent of its exports of technology 
devices.13 Three other hardware-related sectors—flat panels, wireless transmission devices, and mobile 
phones—comprised another 10.5 percent of the 2017 technology product export mix. 
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In fact, Taiwan’s dependence on hardware has only become more acute over the last decade. The 
same MOF data noted, for example, that these items have grown steadily as a proportion of Taiwan’s 
overall exports—from 39.5 percent of the total export mix in 2012 to 40.8 percent in 2013, 41.9 
percent in 2014, 43.5 percent in 2015, 45.6 percent in 2016, and 46 percent in 2017 (see figure 1).14

The dominance of hardware, especially of semiconductors, reflects the core features of the three-
legged model that made Taiwan so successful in the formative developmental period of the 1980s 
and 1990s.

The first leg of this model was the government’s competition policy, which played a crucial role in 
laying the foundations for Taiwan’s more flexible and decentralized model of hardware production at 
a time when bigger Asian economies chose a more centralized, less diverse pathway. 

SOURCE: “Trade Statistics,” CPT Single Window, Taiwan Ministry of Finance, accessed January 7, 2020,  
https://portal.sw.nat.gov.tw/APGA/GA30E. 

FIGURE 1
Hardware as a Percentage of Taiwan’s Total Exports, 2003–2018
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Taiwan’s government did not necessarily refer to its unique approach as “industrial policy.” Yet savvy 
technocrats, such as Li Kwoh-ting, invested aggressively in higher education. They promoted 
technology transfer, especially from the United States. They targeted R&D funds into electronics 
through the Industrial Technology Research Institute (ITRI), founded in 1973, and they launched 
an indigenous venture capital industry in Taiwan.

By contrast, Japan and South Korea established an especially close nexus between government 
industrial policy and a handful of large firms, such as the leading Korean chaebol. Taiwan’s model 
relied more heavily on strong market competition, which in turn supported a decentralized 
ecosystem and the development of technology startups. 

Saxenian captured this dynamic well:

The dynamism of Taiwan’s IT industries, like those of Silicon Valley and its other “imitators,” 
[was] rooted in the incremental deepening and broadening of the capabilities of a localized 
cluster of specialist producers as well as in its close economic ties to the original Silicon 
Valley. This differs fundamentally from the privileged relationship between the state and a 
handful of large, established corporate giants that characterized IT development in Japan and 
Korea in the 1980s. If the East Asian case is viewed as state-led development, then the 
experience of Silicon Valley, Taiwan, and its other “imitators” is best understood as 
entrepreneurship-led growth.15

This points to the second leg of the model that undergirded Taiwan’s past success—
internationalization, especially through links to the world’s leading global innovation ecosystem in 
California’s Silicon Valley. 

Taiwan, in effect, discovered Silicon Valley decades before the rest of the world. That discovery—and 
the process of “brain circulation” of Taiwan-born but U.S.-educated and -trained engineers and 
entrepreneurs—in turn drove a wave of entrepreneurial growth in semiconductors, PCs, and other 
hardware-related industries.16 

Taiwanese from the United States advised policymakers in Taipei during the 1960s and 1970s on 
economic development strategies, successfully advocating a focus on developing capabilities in 
leading edge technologies, such as semiconductors, rather than following the Korean model of 
moving into automobile manufacturing. They also worked with their peers at home. Some ultimately 
returned to Taiwan to take up leadership positions that helped expand the island’s system of higher 
education; its research capabilities, including the formation of the Electronics Research Service 
Organization (ERSO) and ITRI; and the development of a domestic venture capital industry.17 



 8

For these Taiwan-origin entrepreneurs and engineers who subsequently returned to Taiwan after 
education and work stints in Silicon Valley, the connection with California specifically and the 
United States generally provided a crucial store of knowledge, technology know-how, and strategies 
for market development. 

This era was characterized by intensive exchanges of both hardware systems and underlying expertise 
between, on the one hand, California firms and individuals and, on the other, those in Taipei-
Hsinchu. Soon, a set of transpacific social and professional networks formed. 

Starting in the 1980s, this generation of returnees to Taiwan began to set up their own firms. Many 
of these became the backbone of Taiwan’s early wave of semiconductor, PC, and electronic systems 
producers. The new Taiwan-based firms subsequently forged additional and follow-on connections to 
Silicon Valley firms, who then set up their own manufacturing bases in Taiwan. 

In this way, cross-regional partnerships facilitated mutually beneficial upgrading. Through a range of 
collaborations, including original equipment manufacturing and design (OEM/ODM) partnerships 
with leading U.S. firms, the competitive advantage of Taiwan’s manufacturers shifted from that of 
low-cost imitators to global leaders in electronics production based on speed, quality, and 
competitive costs. 

A third leg underpinned Taiwan’s successful model: its ability not just to combine quality with cost 
advantage but to innovate independently. This is a feature that others, including China, have sought 
to replicate in their technology-based development strategies during recent decades.

Taiwan’s cheap labor advantage allowed it to quickly enter the global semiconductor market, which 
had been established in the United States in the 1950s by firms such as Fairchild (founded in 1957), 
National Semiconductor (founded in 1959), and Intel (founded in 1968). But Taiwan-based firms 
then quickly upgraded their quality, specialization, and production capabilities.

Probably the best example of this is Taiwan Semiconductor Manufacturing Company (TSMC), 
founded in 1987 by a Taiwanese returnee from Texas Instruments, Morris Chang, as a spinoff from 
the Li Kwoh-ting–inspired ITRI.

TSMC and other Taiwan-based market leaders in semiconductors and chipsets—such as United 
Microelectronics (UMC), founded in 1980 as another spinoff from ITRI—pioneered the dedicated 
semiconductor foundry business model, providing advanced chip production capabilities as a service. 
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All semiconductor firms at the time were vertically integrated, with both chip design and 
manufacturing conducted in-house. The foundry model proved to be a significant innovation 
because it allowed for the flourishing of new generations of firms that focused only on chip design 
and avoided the huge costs and complexities of production facilities. 

Taiwan soon became a center of chip design expertise, with fabless chip design firm Mediatek 
(founded in 1997) as an early success story. Today, TSMC remains the world’s leading semiconductor 
fab, with cutting-edge production technologies and close to half of the global foundry market. 

What makes TSMC so unique is both its mastery of chip design and its huge scale advantages. Its 
size means that it can spread out fixed costs and maintain lower per unit costs while pumping its 
considerable financial resources into next-generation R&D.

This three-legged model—smart government competition policy, aggressive internationalization, and 
the incubation of an independent innovation capability—yielded a highly decentralized and 
competitive manufacturing ecosystem. This promoted Taiwan’s leadership in semiconductor design 
and production, contributing to a flourishing period for its ICT manufacturing during the 1980s 
and 1990s. From the earliest days, the focus within this emerging ecosystem was on production for 
export, particularly of intermediate goods. The keys to the success of these globally competitive, 
Taiwan-based hardware firms became offshoring and comprehensive integration into global value 
chains.

But Taiwan’s sheer dependence on the IT sector in the overall export picture has been a critical and 
persistent theme in its economic development. Because that dependence has continued to this day, it 
has created vulnerabilities, even though champion companies like TSMC have capitalized on sales 
and supply chain opportunities to become globally dominant industry players in such areas as 
semiconductors and chips.

Challenges to Taiwan’s Innovation Advantage

By the 2000s, this terrifically successful model was being increasingly buffeted by significant changes 
to Taiwan’s twin relationships with China and the United States. 

With China, while much R&D remained in Taiwan, particularly critical semiconductor-related 
design knowledge, many hardware manufacturing supply chains shifted across the Taiwan Strait, 
especially to the Pearl River delta in Guangdong Province and the greater Shanghai region, because 
of cost advantages. By the middle of this decade, especially with the transition of mobile phones 
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from a premium product to a globally popular one, the hardware ecosystem around the southern 
Chinese city of Shenzhen, in particular, had developed distinctive and dynamic characteristics.18 
Above all, Shenzhen boasts rapid and efficient logistics to enable hardware innovators to design, 
prototype, and then repeatedly tweak and retweak a hardware product on very short production 
cycles. Today, that unique Shenzhen ecosystem mixes manufacturing prowess—much of it acquired 
from U.S., European, Taiwanese, and other Asian firms that set up fabrication shops there—with a 
deep stock of engineers.

With the United States, meanwhile, Taiwan saw diminished connections to Silicon Valley in the 
2000s for two reasons: first, with more opportunities at home, fewer students from Taiwan came to 
the United States to study; second, Silicon Valley firms like Apple increasingly partnered with lower 
cost Chinese, not Taiwan, firms for their manufacturing needs. 

This whipsawed the transpacific integrative model that had been so essential to Taiwan’s hardware 
success. It meant fewer connections to U.S.-based innovation and less of the intensive “brain 
circulation” that had characterized Taiwan’s formative period. 

Meanwhile, U.S. innovators, including Silicon Valley’s principal market makers, increasingly shifted 
their focus away from hardware toward software—a shift that yielded new pressures on Taiwan’s 
hardware-dominant technology and innovation industries. 

Above all, the Taiwan ecosystem has faced special pressures on its ability to reorient from 
semiconductor and chipset design and fabrication toward new, future-facing industries. Many of the 
new systems in these industries do require advanced hardware. But they also require parallel 
adaptations in software, and the firms and national innovation systems that lead these industries tend 
to derive their competitive advantages from hardware-software integration.

Around the world, there are useful models of successful adaptation whose features Taiwan could 
assimilate. Other economies, such as Israel’s and Estonia’s, have capitalized on these trends by forging 
niche advantages in cybersecurity and other new software-related industries. Singapore likewise 
aspires to be a fintech data hub.19 This has important implications for Taiwan because it demonstrates 
that small economies can be globally competitive if they both prioritize integration and decisively 
pursue specialization.

Still, the net effect of these changes has been that Taiwan’s ecosystem has fallen a few steps behind the 
United States, Canada, and other global technology leaders. Bluntly put, a new generation of 
Taiwan-based technology startups has yet to emerge. Indeed, while Taiwan now has a vibrant and 
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flourishing startup scene, few of these firms have agglomerated around new or fast-growing areas of 
science, technology, engineering, and mathematics (STEM).

An overarching challenge, then, is for Taiwan to compete based on innovation rather than just 
continually moving up the value chain in legacy industries. In fact, this is a challenge for all 
economies, including the United States’.

But achieving this will require the concentration of resources, careful choices, and more strategic 
investments in knowledge-based industries of the future—for instance, those touching cybersecurity, 
big data, and such areas of artificial intelligence as machine learning and natural language processing. 

Five major issues pose the most acute challenges to Taiwan’s innovation future: 

1. STEM Talent and Human Capital: Taiwan faces significant obstacles in its effort to assure a 
robust and growing STEM talent pool amid international competition, especially from mainland 
China. 

2. Scale: It can be difficult to scale industries and business models because of Taiwan’s small 
domestic market.

3. Beyond Hardware: Taiwan has yet to transition from a hardware-dominant ecosystem to greater 
emphasis not just on software but especially on hardware-software integration.

4. Value Added for Taiwan: Too little of the value added within technology-related supply chains 
resides in Taiwan itself.

5. Policy Enhancements: Political leaders and bureaucrats have yet to fully adapt government 
technology and education policies to enhance competitiveness in newer and emerging technology 
industries.

The next sections examine these five pressing challenges in detail—and propose an array of specific 
solutions that would promote Taiwan-based innovation, better leverage partnerships with U.S. and 
other international players, and bolster Taiwan’s standing in the global marketplace.

STEM Talent and Human Capital 

The first challenge—one that is front and center for Taiwan’s industry leaders—is an insufficient 
replacement pool of talented and qualified next-generation specialists. 

Taiwan needs not just improvements to general STEM education but innovators with specialized 
skills in math, statistics, computer science, and data science. These skills lie at the heart of such 
emerging fields as machine learning, AI, and cybersecurity. 
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Taiwan faces gaps and shortfalls across the board in these areas. And this is compounded by 
dynamics in startup sectors, with company founders in Taiwan today disproportionately untrained in 
engineering or technical subjects, much less in specialized and emerging STEM fields. 

PWC’s 2018 Taiwan startup survey starkly illustrates this gap. Of Taiwan-based startups surveyed, 70 
percent had been founded by first-time entrepreneurs but just one-third of these had educational 
backgrounds in engineering (13 percent), science (7 percent), or information technology (13 
percent). Nearly 60 percent of all Taiwan startup founders have backgrounds in the liberal arts or 
business disciplines. Nearly twice as many startup founders have backgrounds in marketing (14 
percent) as in all of the sciences combined.20 

Ironically, the lack of technically trained entrepreneurs who have established or worked in future-
focused startups is a function of Taiwan’s remarkable past success. Indeed, so successful was the 
hardware-based manufacturing model that just two companies, TSMC and MediaTek, employ nearly 
66,000 engineers.21 As a result, well-paid technical specialists have scant incentives to abandon their 
pivotal roles in a crucial industry by dipping their toes into the riskier world of next-generation 
startups.

But Taiwan’s broader talent base is also at risk. For one thing, Taiwan’s workforce is set to shrink. In 
2018, Taiwan’s birthrate plummeted to an eight-year low of just 181,601 births, according to 
Ministry of Interior statistics.22 Taiwan now has the world’s lowest birthrate, with the National 
Development Council projecting meaningful declines as soon as 2021 or 2022, with likely negative 
effects on productivity as well as on the available pool of younger, educated workers available to the 
technology industry.23

For another, Taiwan is producing fewer science and engineering graduates. From 2007 to 2014, the 
number of science and engineering first university degrees in Taiwan declined by nearly 10,000, from 
92,167 to 83,394, although the total number of engineering graduates has risen sharply compared 
to, say, the 1990s.24 What is more, within this talent pool, the number of computer scientists and 
specialists in math, statistics, and the physical and biological sciences has not expanded in a 
significant way (see figure 2). 

This means that Taiwan’s education system is producing insufficient technical talent while 
concentrating the talent pool that it does produce into legacy fields connected to semiconductor 
design, such as electrical engineering. Taiwan has underinvested in emerging areas, such as computer 
and data sciences. 

A related challenge is that the number of Taiwan students going to the United States for study has 
trended downward over the last twenty years at every educational level.25 Between 2000 and 2017, 
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SOURCE: “Science and Engineering Indicators 2018,” National Science Foundation, Appendix Table 2-35, accessed January 7, 2020, 
https://www.nsf.gov/statistics/2018/nsb20181/assets/561/tables/at02-35.pdf. 

FIGURE 2
First University Degrees Awarded to Taiwan Students in Science and Engineering,  
2000–2014

U.S.-bound undergraduates from Taiwan declined from 10,668 to 7,003, while U.S.-bound graduate 
students declined from 15,022 to 9,236 (see figure 3). 

And more of these students, especially those with the most experience, are choosing to stay in the 
United States, not return to Taiwan. Roughly 65 percent of Taiwan-origin, U.S.-educated PhDs in 
the sciences and engineering planned to stay in the United States in surveys from 2004 to 2007—
already a staggeringly high number. By 2012 to 2015, this number had risen to nearly 75 percent 
(see figure 4).26 

This is important because so many of Taiwan’s initial successes of the 1980s and 1990s were enabled 
by “brain circulation” among Taiwanese returning home from the United States. Today, 3 of every 4 
Taiwanese with American PhDs choose not to return home. 

This will put a premium on forward-thinking educational initiatives, including public-private and 
international initiatives that aim to urgently ramp up Taiwan’s talent and skill base. Reinvigorated 
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SOURCE: “Open Doors Data Portal,” Institute of International Education, accessed November 9, 2019, https://www.iie.org/Re-
search-and-Insights/Open-Doors/Data/International-Students/Places-of-Origin. 

FIGURE 3
Number of Taiwan Students in the United States

SOURCE: Science and Engineering Indicators 2018,” National Science Foundation, Appendix Table 3-21, accessed January 7, 2020, 
https://www.nsf.gov/statistics/2018/nsb20181/assets/901/tables/at03-21.pdf.

FIGURE 4
Percentage of Taiwan Science and Engineering PhDs Planning to Stay in the United States
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partnerships with universities and companies in the United States should, of course, be part of a next 
generation talent-building strategy.

Without more of these initiatives, Taiwan will face significant long-term headwinds. The AI industry 
today is being driven, in no small measure, by graduate and postgraduate students, much as 
computer science once was before the dot-com explosion. So, the fallout or mismatch between 
Taiwan’s STEM education and the need for talented experts who can drive the incubation of future-
oriented industries in Taiwan will be acutely felt. 

Any strategy must take into account the time needed to build and sustain expertise, as well as the 
flexibility needed to deploy it. A thoughtful STEM strategy for Taiwan focused not just on the 
engineering of hardware through electrical and mechanical engineering but also chemistry and 
biology as a substrate could help to produce both the disruptive force for the next market and the 
long-term foundation needed to sustain it. 

Much of this challenge is, quite clearly, going to play out at the university level. But recent 
revolutions in technology have accelerated the pace of change. One Taiwan industry insider 
consulted for this paper argued that university curricula and new degree programs usually lag at least 
three to five years behind cutting-edge technology, and even this may be optimistic.27 So, Taiwan, 
like many other advanced economies, including the United States, needs to compete through 
enhanced STEM-related instruction at both high school and university levels. And where science and 
engineering education have tended to emphasize the hard sciences, new and emerging technologies—
from AI to the Internet of Things (IoT) to blockchain—turn even more on specialized knowledge of 
software and data science, especially on mathematics and statistics. 

Taiwan faces an additional challenge to its talent base: Beijing. Chinese markets have yielded high 
returns to capital, with a special segment of the mainland’s capital market devoted to technology, a 
good deal of flexibility built into it, and higher returns to investment in the Chinese technology 
segment than in Taiwan’s. That makes it an attractive destination for well-educated Taiwan technical 
specialists. 

Beijing poses another problem too: brain drain from Taiwan to the mainland has been enabled by 
Chinese companies that have paid Taiwan-origin engineers as much as three to four times what 
Taiwan firms do. And Beijing has set into place both official and unofficial programs to attract and 
poach Taiwan’s talent. 

The bottom line is this: Taiwan succeeded in the past through policies that attracted talented 
engineers back home from the United States. It would do well, then, to reinvigorate its ability to 
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compete for global talent—from the United States, of course, but potentially from mainland Chinese 
expatriates too. The latter would be especially attracted by Taiwan’s comparatively better quality of 
life and the political openness of its democratic system.

Scale

Taiwan’s small size also presents a barrier to creating scale in certain industries. Its population hovers 
around just 23 million, and the National Development Council predicts that Taiwan will likely 
bump up against a negative population growth rate by 2021 or 2022, with damaging effects on 
workforce composition.28 

Scale and the resulting limitations of a small domestic market are not new problems for Taiwan. 
Other small markets have been able to foster large internet and platform companies—Spotify, for 
instance, was incubated in Sweden—but the underlying problem of scale is compounded by Taiwan’s 
urgent and growing labor skills challenge, which exacerbates handicaps associated with declining cost 
competitiveness. Scale problems could be better dealt with in the context of investments in a skilled 
labor pool and a STEM-enabled workforce.

Taiwan today largely cannot offer the unique manufacturing ecosystem of Shenzhen. That southern 
Chinese city does today what Taiwan did in the 1990s: speedy turnaround of low-cost manufactured 
electronic products. This is no longer an option for Taiwan because of its cost structure, where 
leading Taiwanese contract manufacturers, including Foxconn and Pegatron, which depend on low 
labor costs and huge supplies of unskilled labor, are doing most of their production in China. In 
Guangdong, labor and land have been abundant and they can leverage these operations to serve 
global markets. Taiwan, by contrast, can no longer itself house such cheap land and labor.

The good news is that capital is abundant and Taiwan’s venture capital (VC) industry remains 
especially strong. But one local industry player argued to this author that there have not been enough 
startup cases for Taiwan-based VCs to invest in for at least a decade. These essential VC funds have 
often been lost to mainland China, where they are being plowed into investments in China-based 
technology startups instead of into analogous firms in Taiwan itself.

A central challenge, therefore, will be how to attract not just Taiwan but also U.S. and international 
VCs and investors. This challenge is situated against the backdrop of a bubbly and potentially 
overvalued market in which Taiwan’s market capitalization has been comparatively high as a 
percentage of GDP, accounting for 159.8 percent of Taiwan’s nominal GDP in December 2018, 
down slightly from an all-time high of 177.0 percent a year earlier.29 
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The central dilemma in this basket of challenges is how to herd investments into next-generation 
industries and emerging fields. For AI, for example, Taiwan faces acute problems of scale for data. 
For quantum, it faces acute problems of scale for talent. 

China and the United States have the clear edge in terms of sheer numbers of people. And China has 
worked hard to leverage a talent pipeline within that sizable population. 

Just consider AI. One study notes that “Chinese-born researchers conduct a relatively small portion 
of the most elite AI research (~9 percent), but a substantial portion (~25 percent) of upper-tier AI 
research.” Another finding from the same study indicates that “while Chinese-born researchers have 
not quite scaled the peak of the AI research pyramid, they make up a sizable chunk of upper-tier AI 
research.”30

Notably, the bulk of these “upper tier” Chinese AI researchers (59 percent) work at U.S.-based 
institutions.31 This is important in two respects. 

First, where the transpacific ecosystem that defined semiconductors and hardware innovation in the 
1980s and 1990s linked Taiwan to Silicon Valley, the one that has now come to define AI links 
China to Silicon Valley. In effect, it is mainland China-based, not Taiwan-based, engineers and 
entrepreneurs who have forged the links to the United States that will define many aspects of the 
future of AI. Ironically enough, such a highly internationalized transpacific ecosystem between 
Beijing and California mirrors the internationalization and brain circulation that defined Taiwan’s 
past success. 

Second, as technology-related competition accelerates between Washington and Beijing, many of 
these China-born AI experts may now leave the United States for home. This will likely further fuel 
the growth of AI research in major Chinese hubs like Beijing. In short, the “flow and retention” of 
Chinese AI talent may now reverse—from elite researchers building the U.S.-based industry to a 
returned cadre building AI firms in China. 

This could have far-reaching effects on the competitive landscape for industries like AI. 

But it could also buffet Taiwan, which has tried to achieve greater scale in part through closer 
economic links with the $14 trillion Chinese economy across the Taiwan Strait. 

If trade and technology competition fracture the world into two camps, the private sector will try to 
straddle. Beijing is almost certain to ratchet up the pressure on Taiwan and its firms as they try to 
pursue economic integration elsewhere. Indeed, Beijing will continue to pressure Taiwan in 
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multidimensional ways. And this is certain to be true of technology leadership, with Chinese firms 
continuing to try to poach Taiwan talent, among other effects. 

Taiwan’s challenge will be to position itself as a more attractive alternative to China for multinational 
firms, globally oriented talent, and the R&D partnerships that define these nascent industries. There 
has been a spate of R&D labs of key global tech firms locating and/or expanding in Taiwan in recent 
years, including in emerging industries such as AI. These firms include global market leaders such as 
Google, Intel, Microsoft, and Qualcomm. This suggests the potential value of this play if Taiwan is 
able to leverage itself in these next-generation and emerging fields.32

Beyond Hardware

Taiwan faces additional headwinds because of the concentration of so much of its comparative 
advantage into hardware manufacturing, just as next-generation industries are moving toward an 
emphasis on integration of software and hardware.

Drone technology is one example. Drones begin with high-quality hardware but have advanced 
rapidly on the basis not of progressive hardware tweaks but rather the application of advanced AI 
algorithms to the hardware. So, in this market segment, the ability to advance and adapt these AI 
technologies has defined the scope and outcomes of competition.

The global market leader in drones for aerial photography and videography is Shenzhen-based DJI, a 
Chinese firm that has captured 70 percent of the global market because of its advantage in flexible 
hardware manufacturing.33 Not surprisingly, it now seeks to make a transition to making AI and 
computer vision a new basis for growth. For DJI, that has yielded both global and U.S. partnerships, 
including one with Microsoft that uses edge computing to analyze data close to its source—namely, 
the sensors and computers that fly aboard the drone.34 

But Taiwan will have a unique opening because of the growing aversion in some economies, not least 
the United States, to Chinese-origin AI technologies. Taiwan could potentially substitute for 
products designed or made in Shenzhen in such areas as intelligent robots and drones.

For example, suspicion of Shenzhen-origin technology could ultimately enhance Taiwan’s 
connections to the U.S. market. DJI’s partnership with Microsoft, after all, illustrates the strong 
interest in this area among major U.S. players, as well as the potential for new connections to the 
United States for the development of these technologies.
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Yet a legacy ecosystem focused largely on hardware is unsuited to this opportunity. There will be a 
premium—and a substantial payoff—for technology-intensive economies best able to prioritize 
hardware-software integration. 

Adaptive steps taken in other economies illustrate this: Taiwan could have, for example, innovated 
more rapidly to integrate its hardware advantage with software advances. Instead, other economies 
such as Israel and Estonia have taken a lead. 

The good news is that Taiwan’s strengths in hardware are a necessary prerequisite to integrating 
new-generation software advances into future hardware advances. The bad news is that such 
integration can happen only if parallel efforts are now made to enhance and build complementary 
comparative advantages in software.

For instance, Taiwan could also have an opportunity to begin crafting the infrastructure of the 
bioeconomy through a focus on the biochip as infrastructure. Such technology, too, is about much 
more than just hardware. It integrates hardware, firmware, and software and could enable a huge new 
swath of the next-generation economy. 

Engineering the flexibility into infrastructure to rapidly shift and grow as part of this next economy 
is a high-technology design problem with potentially huge payoffs. The infrastructure and tools 
necessary still need to be designed and developed, so the time for Taiwan to educate and build in this 
space is now.

Value Added for Taiwan

The East Asian manufacturing supply chain, including in electronics, is also evolving rapidly. 
Movement out of China to Vietnam, Malaysia, and Indonesia, among other locales, began in the last 
decade because of rising Chinese labor costs. But now unilateral, reciprocal, and retaliatory tariffs 
flowing from the U.S.-China trade war since 2017 have accelerated this organic process, particularly 
for low- and mid-end products.35

This story is more complicated, however, for higher-end manufactured products—for instance the 
microelectronic components produced in Guangdong by Taiwan-headquartered Foxconn. South 
China’s well-established and smoothly functioning manufacturing ecosystem cannot be moved or 
replicated so easily. 
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Alternative locales, such as Thailand and Vietnam, are limited in their capacity to absorb these types 
of manufacturing. The establishment of new Foxconn facilities in India has mostly aimed not at the 
integration of India-based facilities with the broader East Asian manufacturing supply chain but at 
servicing India’s huge domestic smartphone market. Foxconn’s India-based facilities make most of 
their devices for companies like Xiaomi, whose competitively priced smartphones are especially 
popular in India.36

Taiwan’s challenge, then, is twofold.

First, it can grab a slice of the rapidly evolving manufacturing chain but focus on higher end 
manufacturing and especially the emerging AI and quantum value chains. These center primarily on 
big platform companies, such as Amazon and Google in the United States and Baidu, Alibaba, and 
Tencent in China, and on second-tier unicorn firms like China’s Bytedance and Pinduoduo. 

Second, Taiwan can seek to innovate in areas where one does not find these big platform companies, 
which mainly serve consumer markets. There is considerable opportunity to integrate software, AI, 
and data science into established industries ranging from healthcare to education to information 
security.

The success of both platform and niche firms yields two lessons. 

One, AI is a data-driven enterprise. Thus, big companies often have the edge because their sheer size 
means they naturally acquire huge troves of data. 

Second, big data is not the whole story of the AI value chain. Some new algorithms require less data 
to train and thus could be useful market segments for Taiwan to target in upgrading its R&D 
capabilities. 

Moving more of Taiwan’s economy into those segments will be a challenge because, for the last 
twenty years, Taiwan’s efforts to move beyond low-value-added manufacturing through upgraded 
R&D have yielded mixed results. Manufacturing today accounts for just under 30 percent of 
Taiwan’s GDP and job creation. Yet Taiwan ranks five to six points below leading countries in value 
added—with the exception of the ICT and semiconductor sectors.
 
Two Taiwan firms, both of them established market leaders in this segment—TSMC and 
MediaTek—are highly competitive in terms of value added. Yet the majority of large Taiwan 
manufacturers remain well behind these two firms. 
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The challenge Taiwan faces today is analogous to the one facing China’s Greater Bay Area (GBA), 
another leading electronics manufacturing center. Like Taiwan, government and industry leaders in 
the GBA aim to move into advanced technologies, including AI and data-driven fintech. But the 
most successful Shenzhen startups, like drone maker DJI, are already combining precision hardware 
manufacturing capabilities with an array of AI applications. These Chinese companies have an 
advantage over prospective Taiwan competitors because of the huge scale of the mainland’s domestic 
market and links to the global market. 

Still, this need not be a zero-sum game. There will be considerable opportunities for innovation with 
new software and technologies. Taiwan’s best course is to complement global trends by developing 
new, high-end manufacturing and R&D capabilities that leave a larger share of value added in 
Taiwan itself. 

This will compensate for the smaller scale of its domestic market wh en compared to, say, China or 
India. For example, new semiconductor and AI investments could aim to complement the U.S. 
buildout of cloud and quantum computing.

Policy Enhancements

The visionary behind Taiwan’s economic miracle Li Kwoh-ting and other pioneers of Taiwan’s growth 
story demonstrated that policy decisions and effective signaling to businesses and markets can 
incentivize entrepreneurship. 

The current government has tried to draw lessons from their example with President Tsai Ing-wen’s 
launch of the so-called 5+2 Innovative Industries Plan.37 This plan aims to move seven industries and 
areas beyond their roots in contract manufacturing into high-value-added businesses and services: 

1. smart machinery,
2. clean energy,
3. biomedicine,
4. defense industries and aerospace,
5. new agricultural technology,
6. the circular economy, and 
7. the aforementioned Asian Silicon Valley project.

The good news is that many of these areas are inherently related to next-generation, knowledge-based 
industries like AI. Take new agricultural technology: AI algorithms can be applied to large-scale data 
on weather patterns, crop and soil conditions, and water usage. One estimate predicts that as many 
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as 75 million IoT agricultural devices will be in use by 2020, leveraging 4.1 million daily data points 
per farm by 2050.38 So, Taipei’s emphasis on new agricultural technology offers an example of how to 
help enable the transition to a greater emphasis on hardware-software integration.

Still, many aspects of these government plans remain declaratory and aspirational. The government 
has, for example, identified ways to boost investment in AI research but has not articulated a strategy 
to target particular niches for specialization. 

The United States and Europe, by contrast, have developed such strategies. So has Japan for AI-
related healthcare, with the government establishing ten AI-enabled hospitals to serve a Japanese AI 
healthcare market expected to reach US$100 million by 2025.39

Beijing is likewise pursuing AI-enabled facial recognition technologies in a highly strategic fashion, 
steering contracts and opportunities to global market leaders like Megvii—a Chinese unicorn that 
has recently been added to the U.S. Commerce Department’s Entity List.40

The lesson—once again—is that a comparative advantage in hardware is important, but this, by 
itself, will not set Taiwan up for the industrial and technological challenges of the future. 

An entirely new set of policy signals will be needed for a new era. Specifically, Taiwan needs the 
ability to absorb timing mismatches driven by longer-than-anticipated technology development in 
some market and infrastructure areas. The government should seek to enable an environment 
conducive to foreign investment in these segments. That also means that well-intentioned 
government policies toward both foreign and domestic investors should not be burdened by 
cumbersome and costly tax schemes.

Solutions and Partnerships

As it seeks to recalibrate and enhance its longstanding innovation advantages, Taiwan should aim to 
overcome these five obstacles. More focused policies and strategic investments are needed. So too are 
enhanced international partnerships, particularly with the United States. 

It was the Taiwan–Silicon Valley connection, after all, that contributed so much to Taiwan’s first-
generation talent pool and the creation and subsequent dominance by Taiwan firms of essential 
hardware industries. A new generation of Taiwan-U.S. partnerships, built on a forward-looking 
foundation that works to overcome these five challenges, could play an analogous role today. 
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STEM Talent and Human Capital 

Taiwan would be better positioned to play this role if it could enhance its status as a truly bilingual 
economy. Alongside bolstered investments in STEM education, English language facility will be an 
essential ingredient of Taiwan’s efforts to overcome the challenges of scale by internationalizing and 
playing a mediating or conduit role regionally and globally.

What is more, Taiwan could make itself into a regional hub for high-tech education by offering 
engineering programs in English, in particular for the electrical and mechanical engineering 
requisites of semiconductors and chipsets. Students from Southeast Asia, South Asia, and other parts 
of the world may find the cost of engineering programs in the United States, Europe, or Australia to 
be prohibitive. So, Taiwan should aim to make itself into the next alternative for international 
students in these specialized areas of engineering.

Yet the central question for Taiwan is whether it can cultivate a STEM talent pool not for right now 
but for ten to twenty years down the road—a pool that combines technical with operational and 
business skills, focuses not just on hardware but software and integration, and moves beyond 
traditional strengths in semiconductors and chips into fields like AI, quantum, and cybersecurity.

Taiwan could enable this through several steps in the area of university-industry partnerships:

For one, the government and industry should partner to establish university-based startup 
incubators, perhaps mirroring the areas under the 5+2 program with a cluster of incubators at certain 
universities—or else one incubator for each of the seven industries—spread among distinct locales. 

A model of sorts already exists in Taiwan’s semiconductor industry. As public funding declines, 
industry players have agreed to furnish matching funds for university professors and laboratories. 
This government-industry match funding model could be extended to next-generation fields.

To hedge against the short-term return-on-investment (ROI) focus that dominates the venture 
capital community, this startup incubator effort should be tied to, and ultimately supportive of, the 
longer-term ROI of retooling and supporting next-generation infrastructure.

Second, Taiwan should look to marry technical with business training. The government could 
encourage business schools to integrate technical training into their curricula, endowing programs 
and financing courses of study in computer science and IT at these institutions. 
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The reverse is also true: institutional partnerships could be better leveraged to help business schools 
teach operational skills to those enrolled in Taiwan’s technical and engineering schools. Taiwan has 
strong hardware and improving software talent, after all, but a much weaker supply of international 
operational talent. 

Such an effort to merge technical with internationally oriented operational talent is especially needed 
to build Taiwan’s startup sector. 

The 2019 PWC Taiwan startup survey reveals that local startups are disproportionately anchored in 
Taiwan’s domestic market. This is as true of their talent base as it is of their market orientation and 
operational focus: 60 percent of Taiwan-based startups have not begun hiring or fostering 
international talent. As many as 54 percent have not approached foreign markets in expos or pitches, 
and just 30 percent have even begun to evaluate target foreign markets.

In short, even if Taiwan-based startups are able to leverage technical skills and disruptive 
technological breakthroughs and ideas, they would lack internationally oriented managers who could 
help to build the businesses by leveraging these technologies for markets outside Taiwan. 

The most acute need of all is for aggressive steps to assure a steady pipeline of STEM talent as Taiwan 
builds knowledge-based industries. 

Israel provides reference points for one potential model. The Israeli Talpiot program has trained top 
military recruits in technical subjects.41 Talpiot graduates have provided a stream of technology talent 
to the country’s vibrant startup sector, with some graduates founding companies including Check 
Point, Compugen, Anobit, and XIV (the latter two having been subsequently acquired by Apple and 
IBM).
 
Israel fostered an enviable startup-friendly nexus between government, industry, and universities. As 
one example, Israel made a commitment to move units of its intelligence service to the town of Be’er 
Sheva, and that unit’s members became eager to look for startup opportunities once they finished 
their three-year (or longer) commitment to military service. Then, they were able to apply the 
technical knowledge they gained in the military to private ventures, including an array of successful 
technology startups.

For its part, Israeli industry agreed to colocate R&D units in Be’er Sheva with VC firms, which also 
established a presence there. Taken together, this provided access to larger companies and financial 
fuel to support the growth of a startup ecosystem. Finally, Ben Gurion University was the academic 
partner for this effort, injecting research into business ideas and providing the space to test and “red 
team” innovations. 
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The Be’er Sheva model is just one example of how a strategic approach that marries government, 
industry, and universities can foster a tech- and startup-friendly ecosystem.42 Like Taiwan, Israel 
confronts a scale problem: with just 8 million people, its population is nearly two-thirds smaller than 
even Taiwan’s. And much like Taiwan, it also faces strategic pressures from larger neighbors and is 
vulnerable to those strategic pressures and disruptive global economic trends. 

Some elements of Israel’s model may be adaptable, specifically: 

• making a long-term commitment to emerging technology, whose benefits will only materialize 
several years (and election cycles) later; 

• focusing on niche and specialized efforts—for example, Israel identified science and computer 
science as strategic priorities decades ago, granting first pick from among all new recruits to 
tech-focused units of the military and intelligence services; and

• establishing programs along the lines of Talpiot and assigning the top 1 percent of military 
recruits to technology and cybersecurity jobs, thus positioning them for technology-related jobs 
at the end of their periods of service. 

Many Israelis also happen to speak English—something Taiwan can emulate by becoming a bilingual 
economy. Ultimately, Israeli entrepreneurs tend to think globally from the inception of a venture, 
eyeing larger markets abroad in Europe and the United States. 

But Taiwan’s government should take other forward-looking steps to build the pipeline too:

• Easing work visa and market entry policies. This would encourage global startups, not just the 
big players like Google and Microsoft, to set up shop in Taiwan.

• Supporting industry-led mentorship programs. For example, Wistron, an ICT original design 
manufacturer (ODM) with some 80,000 global employees, has promoted a program to bring 
foreign AI experts to serve as mentors-in-residence in Taiwan. AI mentoring programs could be 
scaled through public-private partnerships, but then replicated in other areas like quantum 
computing, cybersecurity, and biotechnology.

• Expanding the “gAsia Pass” scheme. The “gAsia Pass” is a digital entrepreneur card that gives 
equal national treatment to like-minded economies, thus promoting freer talent flow.43 This 
scheme originated with Taiwan and five other Asian economies, all of which are priority 
countries for Taiwan’s New Southbound Policy—India, Indonesia, New Zealand, South Korea, 
and Thailand.

• Establishing a transpacific advisory panel. To expand partnerships with American interests and 
institutions, a transpacific advisory panel could be established encompassing domestic technology 
leaders in Taiwan, representatives of U.S. firms doing R&D in Taiwan, the VC industries on 



 26

both sides of the Pacific, and university leaders. The goal of this panel should be to better address 
gaps in Taiwan’s domestic skills base and then connect efforts to redress those gaps to anticipated 
focus areas for investment.

• Ramping up educational exchanges. A Taiwan-U.S. educational panel parallel to the above 
advisory panel could also aim to foster transpacific cooperation in areas of data science, AI, and 
cybersecurity, in particular.

Scale

To overcome some of the challenges of its small-scale domestic market, Taiwan needs a three-
pronged strategy: Taiwan must be a hub, a trusted vendor, and a conduit. Such a strategy could be 
leveraged to operate on a global scale even though its economy is comparatively smaller than its giant 
neighbors. 

Taiwan as Hub
Above all, Taiwan should aim to become a hub for a new generation of knowledge-based industries, 
products, and services. But that will be no easy thing in a competitive marketplace where the 
technologies in question, particularly those that integrate AI applications, rely heavily on big data. 

The bigger the market, the larger the available data sets. So, logically, more access to more data will 
give a firm anchored in a larger marketplace a comparative advantage. Yet as Matt Sheehan has 
argued, “data is not a single-dimensional input into AI.” While it is true that China, the United 
States, and India, for example, have large populations and more access to domestic data than Taiwan, 
“the relationship between data and AI prowess,” Sheehan argues, “is analogous to the relationship 
between labor and the economy.” For example, “China may have an abundance of workers, but the 
quality, structure, and mobility of that labor force is just as important to economic development.”44

Put bluntly, data quantity matters but so too does data processing, synthesis, and deployment. That 
is precisely why small economies, including Israel and Estonia, have been able to overcome their 
small scale by prioritizing sectors, capabilities, and specific parts of the knowledge industry value 
chain. 

One solution, then, would be for Taiwan to emulate and adapt another Israeli example—becoming 
an industry- and service-specific hub in cybersecurity. 

Specifically, Taiwan’s government could define a comparative advantage against larger economies by 
enabling access for its own startups to high-quality government data. In China, firms have been 
given increasing access by the government in Beijing but the data itself is of low quality. In the 
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United States, firms tend to have low access although the data itself is actually of high quality. Taiwan 
could distinguish itself from both China and the United States if it can marry these two pillars by 
assuring both high quality and easy access for some nonsensitive public sector data sets.

In addition, Taiwan could further leverage an effort to make data a comparative advantage by 
building on its role as a leader in data protection and privacy standards. Taiwan has strong laws in 
place, especially when compared to those in mainland China and Southeast Asia. And these are an 
attractive selling point for Taiwan-based partnerships with U.S. and global firms.

Several specific steps could help in this regard:

• Take a leadership role in the Asia-Pacific Economic Cooperation (APEC) context. Despite 
Beijing’s concerted effort to restrict Taiwan’s international space, it is a member of the APEC 
forum, where working groups are now attempting to set cybersecurity standards in IoT and the 
digital economy. Taiwan should aim to lead within the APEC framework, leveraging and 
promoting its domestic data practices as regional standards. 

• Leverage European best practices. With Europe’s General Data Protection Regulation (GDPR) 
having become the global gold standard, enhanced partnerships with—and within—the EU 
would give Taiwan an opportunity to gain access to global data.

• Coordinate regulatory frameworks with Washington. The U.S. Government’s Indo-Pacific 
Strategy includes a cybersecurity component that could coincide with Taiwan’s South and 
Southeast Asia–focused New Southbound Policy. Taipei and Washington should push for 
coordinated cybersecurity and data governance regulations, and then jointly press their approach 
in the APEC and global context.

This is an area especially ripe for potential Taiwan-U.S. collaboration on standard setting. Even 
beyond the cybersecurity-specific issues, the combination of U.S. design and Taiwanese production 
of chips can, and should, open the door to cooperative standard setting.

What will drive the emergence of a next-generation economy is the development of tools to enable 
its creation. Becoming a center for the tooling of economies of the future could become an advantage 
for Taiwan and the United States in a new Taiwan–Silicon Valley partnership.

Taiwan as Trusted Vendor
Earning a reputation as a trusted vendor or supplier can be the second dimension of dealing with 
Taiwan’s scale challenge. 
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The government should look to enhance the 5+2 Innovative Industries program with a 
complementary trusted vendor certification program (TVCP), deploying the weight and credibility 
of the state to incentivize specific standards in specific emerging industries and then leveraging this 
advantage with foreign partners.

Amid growing U.S.-China tensions and increased suspicion of China-origin advanced technology 
products, demonstrating that Taiwan is a secure and trusted partner could help to compensate for the 
mainland’s obvious scale advantages. This environment could be conducive to fresh partnerships 
between Taiwan and U.S. universities as collaboration with mainland institutions falls out of favor.

It could also help to reinvigorate Taiwan’s once-intensive connection to Silicon Valley. Alongside a 
trusted vendor program, Taiwan should pursue a trusted tester effort—taking steps to make Taiwan a 
preferred location for knowledge-intensive U.S. technology products to be tested for cyber, 5G, and 
AI-related applications. One way to do this would be to develop sister cluster partnerships with U.S. 
innovations hubs, not just in Silicon Valley but in Japan and Europe too.

Taiwan as Conduit
Taiwan should also continue to advertise itself as a more trusted gateway than mainland China to 
Southeast Asia’s fast-growing markets for knowledge-intensive products and services. U.S. firms hope 
to market such knowledge-intensive products to Asia writ large but often lack some of Taiwan’s 
advantages. Especially for smaller and midcap U.S. firms, Taiwanese partners could serve as a 
conduit. 

Taiwan can also be both conduit and trusted partner in the context of linkups between its New 
Southbound Policy and the U.S. Indo-Pacific strategy. One pillar under the U.S. effort is a “digital 
connectivity and cybersecurity partnership” program.45 South Korean companies, for example, are 
now actively working with the United States on cybersecurity capacity training for the Southeast 
Asian market.46 

Taiwan’s rich network of corporate and industrial relationships, combined with its emphasis on the 
region in the New Southbound Policy, argue for a similar effort through which the United States and 
Taiwan seek complementary or joint opportunities to enhance Southeast Asian capacity in this and 
related areas.
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Beyond Hardware

With competition intensifying in software-enabled industries, Taiwan should prioritize carving out a 
specialized niche in the newly emerging, rapidly evolving global value chains for knowledge 
industries like AI and IoT. 

The focus should be in two areas. First, Taiwan needs to catch up in global user-centric ecosystems 
and business models, and second, Taiwan needs to choose areas closely related to its current 
industrial base because two decades of brain drain have taken a toll on the size and diversity of the 
overall STEM workforce.

Taiwan’s success in the 1980s and 1990s was rooted in policies that encouraged a flexible and 
decentralized ecosystem. More recently, the global success that smaller economies have had with 
niche industries and applications demonstrates that concentration can also play a role. 

With ecosystems for new industries still emerging, increased specialization and focus could be to 
Taiwan’s advantage in areas, such as data integration, that will be important in the rollout of 5G and 
IoT. Indeed, Taiwan has innate strengths here on the hardware side. For instance, MediaTek is soon 
to launch its 5G chip, which will be one of just four 5G chips globally alongside those from Huawei, 
Qualcomm, and Samsung.

Taiwan may also develop opportunities in quantum computing as a result of the 2019 opening of 
“IBM Q,” a co-innovation hub of IBM and National Taiwan University. To date, Taiwan has had 
fewer uses for quantum at scale. Such hubs give Taiwan an early opportunity to become “quantum 
ready” just as R&D on this next generation computing technology advances to its pivotal stage.47 

Value Added for Taiwan

With the East Asian manufacturing supply chain evolving rapidly, not least in electronics, U.S. firms 
are among those reconsidering whether high-end manufacturing is overconcentrated in some Asian 
locales. The U.S. government, in particular, is eager to discourage high technology dependence on 
China-based suppliers. 

This should yield at least some new opportunities for Taiwan-based manufacturing because supply 
chains are almost certain to remain concentrated in Asia, with few firms able to establish such 
facilities in the United States itself. For instance, some manufacturing supply chains have begun to 
relocate from China to Taiwan, notably in the ICT industry, including those making servers and 
telecommunications products. These firms relocated not just to avoid the punitive tariffs imposed by 
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Washington as part of the U.S.-China trade conflict but also to ensure cybersecurity. Because the 
integration of hardware with software is essential to these products, parallel investments by related 
U.S. software companies would further bolster industrial change in Taiwan. 

Beyond ICT, Taiwan needs to secure new industries that would bring greater diversity to its 
industrial structure. One example could be electric vehicles (EVs) because this would provide new 
opportunities for Taiwan-based electronics firms to join the global supply chains of an emerging 
industry. 

There are other potentially promising sectors too. The fact is, the United States cannot go this alone: 
it will need partners to drive next-generation infrastructure and tooling in hardware, AI/IoT trusted 
infrastructure, and even biotechnology. 

That is why new U.S.-Taiwan university partnerships designed to support such a future could be 
incentivized in Taiwan as a hedge against Beijing’s long-term STEM efforts. The incubator model is 
important but not sufficient. For enduring STEM partnerships linking Taiwan and the United 
States, security should be baked in from the start of design in such areas as AI and IoT. 

If Taiwan can succeed at setting high or even best-in-class security standards—for instance, through 
the efforts described above to become a trusted vendor, trusted tester, trusted conduit, and trusted 
research hub—it could enable enhanced knowledge partnerships with the United States.

Policy Enhancements

Finally, Taiwan’s government can take some additional policy steps.

The role of government in any national innovation system is often described as that of a facilitator, 
enabling the private sector to exploit the economy’s current comparative advantage while strategically 
guiding a shift toward new areas.48 That well describes Taiwan’s legacy of success. As noted in a recent 
IMF report, after all, nothing about Taiwan’s factor endowments predisposed it to a comparative 
advantage in semiconductors in the first place.49

Yet one important lesson of Taiwan’s experience with semiconductors is that, much as was the case 
with hardware, Taiwan’s next advantage will likely emerge only through targeted and sustained 
investment. Boosting research spending should be a particular priority: for long-term investment in 
emerging technologies, Taiwan’s government will need to administer a steady supply of “patient 
capital” to enable new industrial clusters and advantages to emerge.
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For instance, due to the lack of a pipeline, Taiwan’s leading semiconductor firms have proposed more 
spending in at least three key areas: advanced manufacturing cycles, radio frequency, and quantum. 
Such increased research spending is particularly urgent in the context of the global productivity 
slowdown. A recent Organization for Economic Cooperation and Development (OECD) report 
estimates that between 2001 and 2013, frontier firms experienced productivity growth of 2.8 percent 
per year compared to just 0.6 percent for others.50 Declining productivity means, in turn, that a 
proportionate increase of effort will be required just to maintain the status quo level of growth.

Another study showed that although the United States has managed to sustain its technological 
progress over many decades, research productivity falls in half every thirteen years, which means that 
“the economy has to double its research efforts every thirteen years just to maintain the same overall 
rate of economic growth.”51 In Taiwan, the public sector contribution to total R&D has plummeted 
from 52.1 percent in 1991 to just 20 percent in 2017 (see figure 5).52 

SOURCE: “Table 18. Summary of R&D expenditure,” Statistical Yearbook of the Republic of China 2019, Taiwan Ministry of Economic 
Affairs Department of Statistics, accessed January 7, 2020, https://eng.stat.gov.tw/public/data/dgbas03/bs2/yearbook_eng/y018.pdf.

FIGURE 5
Government R&D Expenditure as a Percentage of Total R&D Expenditure, 1991-2017
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Taiwan’s government can do more through public-private partnerships to encourage 
commercialization. Many university professors, especially in technical subjects, owe their research 
sponsorship to the government—for example, through subsidy programs of the Ministry of Science 
and Technology. But few have been able to respond to government entreaties to commercialize the 
fruits of this research.53 Fostering links between basic research funding and commercial accelerators 
and incubators will be essential.

Meanwhile, with political risk rising between Washington and Beijing, Taiwan could be an attractive 
locale for some of the AI and other laboratories and research partnerships that American and global 
companies have established in mainland China. Some of these U.S.-Chinese partnerships may erode, 
or even dissolve, putting Taiwan in a position to potentially pick up the ball if it enhances its own 
network of partnerships with U.S. corporate and university players over the next three to five years. 

Taiwan could also get a boost by continuing to follow international standards and regulatory policy 
best practices. With competition for foreign investment intensifying, companies will compare policy 
environments as they weigh where and how to do business around the world. Taiwan’s legal and 
regulatory requirements can bolster its opportunities if it follows international best practices and 
advertises itself as a global center of excellence. 

For instance, Taiwan has already joined the APEC Cross-Border Privacy Rules system for privacy and 
data transfer.54 It could continue to uphold its privacy standards and potentially aim to seek an 
adequacy decision, which is a determination on the basis of Article 45 of EU Regulation 2016/67955 
that a party outside the EU offers an adequate level of data protection to meet tests under Europe’s 
GDPR system.56

The United States, Canada, and Japan are among the very small number of economies to have won 
such decisions from Brussels. EU talks with South Korea are ongoing. Taiwan should aim to become 
one of the first few economies in the world to have free data flows with Europe, or else consider some 
type of privacy and data flows agreement with the United States. 
 
Beyond privacy, Taiwan should also become more active in joining international discussion on 
technology standards—for instance, by participating in the International Organization for 
Standardization and International Electrotechnical Commission standards working group on issues 
like IoT, cyber, and other emerging technologies, where it could help to actively drive the dialogue.57 
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Conclusion

Taiwan has faced strategic and economic obstacles for decades. Yet smart policies, economic heft, and 
a culture of innovation have helped to make it more secure. 

To remain secure for the long term, Taiwan needs to make its economy more robust and to integrate 
with the broader international environment. Above all, it needs a concerted effort to adapt its 
economy to rapid industrial and technological change. 

One solution is to leverage the harmonization of standards through a U.S.-Taiwan trade agreement, 
which could include chapters covering trade in both goods and services, as well as e-commerce and 
investment rules. A stronger trade relationship between the United States and Taiwan would offer a 
platform to lock in mutually beneficial gains between two APEC partners by negotiating a formal 
system of shared standards. 

To be sure, reaching a free trade agreement (FTA) is rarely a simple endeavor. But for both sides, it 
offers commercial promise, and for Taiwan it offers a pathway to greater economic security and 
enhanced international integration. 

Still, enhancing trade and investment alone is not enough. An FTA would not, for example, resolve 
some of the inherent but pressing innovation-related challenges to Taiwan’s economy. And it would 
hinge heavily on legacy industries, not the emerging fields that are rapidly reshaping the future of 
work, service delivery, and defense. 

Without a reinvigorated innovation ecosystem, Taiwan’s economic prospects will dim. Yet by 
deploying resources and focusing its educational and innovation strategies in creative ways, Taiwan 
can adapt to the fresh challenges of this new era. By freeing up access to its talented, well-organized, 
creative, and educated population, Taiwan will, in time, become a more attractive investment, 
innovation, and testing hub for a greater variety of international partners. 

That is manifestly in Taiwan’s interest. It is precisely why it is so essential to Taiwan’s economic future 
that it overcome the innovation-related challenges at the heart of this paper.



 34

About the Author

Evan A. Feigenbaum is vice president for studies at the Carnegie Endowment for International 
Peace, where he oversees research in Washington, Beijing, and New Delhi on a dynamic region 
encompassing both East Asia and South Asia. He is also the 2019–2020 James R. Schlesinger 
Distinguished Professor at the Miller Center of Public Affairs at the University of Virginia. Initially 
an academic with a PhD in Chinese politics from Stanford University, Feigenbaum’s career has 
spanned government service, think tanks, the private sector, and three major regions of Asia.

From 2001 to 2009, he served at the U.S. State Department as deputy assistant secretary of state for 
South Asia (2007–2009), deputy assistant secretary of state for Central Asia (2006–2007), member 
of the policy planning staff with principal responsibility for East Asia and the Pacific (2001–2006), 
and an adviser on China to Deputy Secretary of State Robert B. Zoellick, with whom he worked 
closely in the development of the U.S.-China senior dialogue.

Following government service, Feigenbaum worked in the private and nonprofit sectors. He was vice 
chairman of the Paulson Institute at the University of Chicago and the co-founder of MacroPolo, its 
digital venture on the Chinese economy; head of the Asia practice at the markets consultancy Eurasia 
Group, a global political risk consulting firm; and senior fellow for East, Central, and South Asia at 
the Council on Foreign Relations. Before government service, he worked at Harvard University 
(1997–2001) as lecturer on government in the faculty of arts and sciences and as executive director 
of the Asia-Pacific Security Initiative and program chair of the Chinese Security Studies Program in 
the John F. Kennedy School of Government. He taught at the U.S. Naval Postgraduate School 
(1994–1995) as lecturer of national security affairs and was a consultant on China to the RAND 
Corporation (1993–1994).

He is the author of three books and monographs, including The United States in the New Asia (CFR, 
2009, co-author) and China’s Techno-Warriors: National Security and Strategic Competition from the 
Nuclear to the Information Age (Stanford University Press, 2003), which was selected by Foreign 
Affairs as a best book of 2003 on the Asia-Pacific. He has also authored numerous articles and essays.



CARNEGIE ENDOWMENT FOR INTERNATIONAL PEACE  |  35

Notes

1 “108年外銷訂單海外生產實況調查統計,” Taiwan Ministry of Economic Affairs Department of 
Statistics, June 28, 2019, https://www.moea.gov.tw/Mns/DOS/bulletin/wHandBulletin_File.ashx?file_
id=19729. 

2 Roy Chun Lee, “The Impact and Implications of Global Trade and Investment Structural Change on Tai-
wan,” Taiwan WTO & RTA Center, Chung-Hua Institution for Economic Research, 2018, https://www.
cier.edu.tw/publish/projects/detail/3592. 

3 “2018 Taiwan Startup Ecosystem Survey Summary,” PwC Taiwan, November 2018, p. 10, https://www.
pwc.tw/en/publications/assets/2018-taiwan-startup-ecosystem-survey-summary.pdf.

4 Cheng Ting-Fang, “China poaches more Taiwanese chip talent,” Nikkei Asian Review, November 9, 
2017, https://asia.nikkei.com/Business/China-poaches-more-Taiwanese-chip-talent.

5 Kensaku Ihara, “Taiwan Loses 3,000 Chip Engineers to ‘Made in China 2025’,” Nikkei Asian Review, 
December 3, 2019, https://asia.nikkei.com/Business/China-tech/Taiwan-loses-3-000-chip-engineers-to-
Made-in-China-2025.

6 “Vice President Opens Base for ‘Asian Silicon Valley’,” Taipei Times, December 27, 2016, http://taipei-
times.com/News/taiwan/archives/2016/12/27/2003662002.

7 “Action Plan for Enhancing Taiwan’s Startup Ecosystem,” Taiwan National Development Council, Febru-
ary 22, 2018, https://www.ndc.gov.tw/en/Content_List.aspx?n=DD6EB3B5F084F394.

8 “What We Offer,” Taiwan Startup Stadium, accessed January 6, 2020, https://www.startupstadium.tw/
what-we-offer.

9 Colin Tung, “Startupbootcamp Fintech Makes FastTrack Pitstop in Taiwan,” e27, January 27, 2016, 
https://e27.co/startupbootcamp-fintech-fasttrack-taiwan-20160127/.

10 Akhaya T. Prisca, “Taiwan’s Incubator AppWorks Reveals 18 Startups Joining Its Demo Day, to Showcase 
Southeast Asia’s AI, Blockchain Capabilities,” e27, November 26, 2018, https://e27.co/taiwan-based-start-
up-incubator-appworks-reveals-18-selected-startups-from-19th-demo-day-showcasing-south-
east-asias-ai-blockchain-capabilities-20191126/.

11 AnnaLee Saxenian, “Taiwan’s Hsinchu Region: Imitator and Partner for Silicon Valley,” SIEPR Discussion 
Paper No. 00-44 (2001): http://people.ischool.berkeley.edu/~anno/Papers/hsinchu.pdf. 

12 “Tech Devices Account for 46% of Taiwan’s Total Exports, a New High,” Focus Taiwan, November 25, 
2017, https://focustaiwan.tw/business/201711250008.

13 “這產業主宰台灣近「3 」成出口總額！用 3 大主題帶你看懂 IC 產業的現在與未來,” CMoney, 
January 10, 2019, https://www.cmoney.tw/notes/note-detail.aspx?nid=154706; “Tech Devices Account 
for 46% of Taiwan’s Total Exports, a New High,” Focus Taiwan, November 25, 2017, https://focustaiwan.
tw/business/201711250008.

14 Ibid.
15 Saxenian, “Taiwan’s Hsinchu Region: Imitator and Partner for Silicon Valley,” 4.
16 AnnaLee Saxenian, “Brain Drain or Brian Circulation? The Silicon Valley-Asia Connection,” (speech, 

Harvard University, September 29, 2000), http://people.ischool.berkeley.edu/~anno/Speeches/braindrain.
html.

17 AnnaLee Saxenian and Charles Sabel, “Roepke Lecture in Economic Geography Venture Capital in the 
“Periphery”: The New Argonauts, Global Search, and Local Institution Building,” Economic Geography 
84 (2008): p. 386-389, https://www.tandfonline.com/doi/abs/10.1111/j.1944-8287.2008.00001.x.

18 Matt Sheehan, “This Chinese City Is Becoming the Silicon Valley Of Hardware,” Huffington Post, De-
cember 6, 2017, https://www.huffpost.com/entry/shenzhen-silicon-valley-hardware_n_6109150.



 36

19 Stefania Palma, “Singapore Expands Fintech to Stay Ahead of Other Financial Centres,” Financial Times, 
September 23, 2019, https://www.ft.com/content/e7000952-b8fa-11e9-8a88-aa6628ac896c. 

20 “2018 Taiwan Startup Ecosystem Survey Summary,” PwC Taiwan, 6.
21 Comments from participants at a private Carnegie-CIER Workshop on Innovation in Taiwan, organized 

by author, Taipei and Washington DC, November 21, 2019.
22 Keoni Everington, “Taiwan’s Birthrate Plunges to an 8-Year Low in 2018,” Taiwan News, December 1 

2019, https://www.taiwannews.com.tw/en/news/3611847.
23 “Demographic Indicators,” Population Projections for the R.O.C. (Taiwan), Taiwan National De-

velopment Council, accessed January 6, 2020, https://pop-proj.ndc.gov.tw/main_en/dataSearch.
aspx?uid=78&pid=78; Ralph Jennings, “Taiwan’s Population Will Decline By 2021: Why That’s Bad 
News For Its Tech-Led Economy,” Forbes, May 20, 2018, https://www.forbes.com/sites/ralphjen-
nings/2018/05/20/taiwans-population-will-decline-by-2021-why-thats-bad-news-for-its-tech-led-econo-
my/#78ead49d5792.

24 “Science and Engineering Indicators 2018,” National Science Foundation, Appendix Table 2-35, accessed 
January 7, 2020, https://www.nsf.gov/statistics/2018/nsb20181/assets/561/tables/at02-35.pdf.

25 “Open Doors Data Portal,” Institute of International Education, accessed November 9, 2019, https://
www.iie.org/Research-and-Insights/Open-Doors/Data/International-Students/Places-of-Origin.

26 “Science and Engineering Indicators 2018,” National Science Foundation, Appendix Table 3-21, accessed 
January 7, 2020, https://www.nsf.gov/statistics/2018/nsb20181/assets/901/tables/at03-21.pdf. 

27 Carnegie-CIER Workshop on Innovation in Taiwan.
28 Duncan Deaeth, “Taiwan’s Population to Decline Faster Than World Population Review Claims,” Taiwan 

News, March 25, 2019, https://www.taiwannews.com.tw/en/news/3665513.
29 “Taiwan Market Capitalization: % of GDP,” CEIC Data, December 2019, https://www.ceicdata.com/en/

indicator/taiwan/market-capitalization--nominal-gdp.
30 Matt Sheehan, “Chinese AI Talent in Six Charts,” MacroPolo, May 28, 2019, https://macropolo.org/chi-

na-ai-research-talent-data/.
31 Ibid.
32 Cheng Ting-Fang, “Google Expands in Taiwan, Its Top Asian R&D Hub,” Nikkei Asian Review, March 

21, 2018, https://asia.nikkei.com/Business/Science/Google-expands-in-Taiwan-its-top-Asian-R-D-hub; 
Ralph Jennings, “First Came Google and Microsoft – Now Intel Plans To Invest More in Taiwan,” Forbes, 
October 29, 2019, https://www.forbes.com/sites/ralphjennings/2019/10/29/first-came-google-and-mi-
crosoft--now-intel-plans-to-invest-more-in-taiwan/#4be5df1327c7; Ralph Jennings, “Microsoft Gives 
Taiwan A Chance To Revive Its Once-Mighty Tech Sector With New AI Investment,” Forbes, January 16, 
2018, https://www.forbes.com/sites/ralphjennings/2018/01/16/microsoft-gives-once-mighty-taiwan-a-
chance-to-revive-its-tech-sector/#6425e60e23fb; Matthew Strong, “Qualcomm Sets Up Multimedia and 
AI R&D Centers in Taiwan,” Taiwan Times, September 26, 2018, https://www.taiwannews.com.tw/en/
news/3538672.

33 Masha Borak, “World’s Top Drone Seller DJI Made $2.7 Billion in 2017,” TechNode, January 3, 2018, 
https://technode.com/2018/01/03/worlds-top-drone-seller-dji-made-2-7-billion-2017/.

34 Masha Borak, “DJI and Microsoft Are Working on AI Drones That Can Recognize Objects,” Abacus, 
January 21, 2019, https://www.abacusnews.com/future-tech/dji-and-microsoft-are-working-ai-drones-
can-recognize-objects/article/3000523.

35 Ben Casselman, “Trade War Starts Changing Manufacturers in Hard-to-Reverse Ways,” New York Times, 
May 30, 2019, https://www.nytimes.com/2019/05/30/business/economy/trump-tariff-manufacturer.
html. 



CARNEGIE ENDOWMENT FOR INTERNATIONAL PEACE  |  37

36 Debby Wu and Saritha Rai, “Foxconn to begin mass production of iPhones in India,” Economic Times, 
April 15, 2019, https://economictimes.indiatimes.com/tech/hardware/foxconn-is-poised-to-begin-mass-
production-of-iphones-in-india/articleshow/68886559.cms?from=mdr.

37 “‘Five Plus Two’ Innovative Industries Plan,” Taiwan Executive Yuan, March 30, 2018, https://english.
ey.gov.tw/News3/9E5540D592A5FECD/c9e63678-1c18-4674-b35f-298f9ba7a2bd.

38 Kathleen Walch, “Agricultural AI yields Better Crops Through Data Analytics,” TechTarget, January 8, 
2019, https://searchenterpriseai.techtarget.com/feature/Agricultural-AI-yields-better-crops-through-da-
ta-analytics; Karina Popova, “How IoT can provide greater value to the agricultural industry,” IoT Agen-
da, January 17, 2018, https://internetofthingsagenda.techtarget.com/blog/IoT-Agenda/How-IoT-can-pro-
vide-greater-value-to-the-agriculture-industry.

39 Julie Spitzer, “To Address the Physician Shortage, Japan Plans 10 ‘AI Hospitals’ — Here’s What They Will 
Look Like,’ Becker’s Health IT & CIO Report, August 15, 2018, https://www.beckershospitalreview.com/
artificial-intelligence/to-address-the-physician-shortage-japan-plans-10-ai-hospitals-here-s-what-they-
will-look-like.html; Kayla Matthews, “AI Is Enabling Faster Delivery of Health Care to More People in 
APAC,” Brink, April 12, 2019, https://www.brinknews.com/the-role-of-ai-in-the-apac-health-care-indus-
try/.

40 Will Knight, “China’s AI Unicorns Can Spot Faces. Now They Need New Tricks,” Wired, December 12, 
2019, https://www.wired.com/story/chinas-ai-unicorns-spot-faces-new-tricks/.

41 Jennifer Laszlo Mizrahi, “Israel’s Edge: The Story of the IDF’s Most Elite Unit—Talpiot,” Times of Israel, 
March 5, 2016, https://blogs.timesofisrael.com/israels-edge-the-story-of-the-idfs-most-elite-unit-talpi-
ot-2/.

42 Dennis Miltzner, “Israel’s desert city of Beersheba is turning into a cybertech oasis,” TechCrunch, March 
20, 2016, https://techcrunch.com/2016/03/20/israels-desert-city-of-beersheba-is-turning-into-a-cy-
bertech-oasis/.

43 “Taiwan Signs the gAsia Pass Digital Entrepreneur Card Initiative Framework with Six Asia-Pacific Mar-
kets,” press release, Markets Insider, October 4, 2018, https://markets.businessinsider.com/news/stocks/
taiwan-signs-the-gasia-pass-digital-entrepreneur-card-initiative-framework-with-six-asia-pacific-mar-
kets-1027589663.

44 Matt Sheehan, “Much Ado About Data: How America and China Stack Up,” MacroPolo, July 16, 2019, 
https://macropolo.org/ai-data-us-china/.

45 U.S. Agency for International Development, “Advancing Digital Connectivity in the Indo-Pacific Re-
gion,” USAID Fact Sheet, August 7, 2019, https://www.usaid.gov/sites/default/files/documents/1861/
USAID_DCCP_Fact_Sheet_080719f.pdf.

46 Carnegie-CIER Workshop on Innovation in Taiwan.
47 “IBM Q Hub at NTU Launched to Boost Quantum Computing Research,” National Taiwan University, 

February 27, 2019, https://www.ntu.edu.tw/english/spotlight/2019/1649_20190227.html.
48 Justin Lin and Ha-Joon Chang, “Should Industrial Policy in Developing Countries Conform to Com-

parative Advantage or Defy it? A Debate Between Justin Lin and Ha‐Joon Chang,” Development Policy 
Review 27 (2009): 484, https://doi.org/10.1111/j.1467-7679.2009.00456.x.

49 Reda Cherif and Fuad Hasanov, “The Return of the Policy That Shall Not Be Named: Principles of In-
dustrial Policy,” IMF Working Papers No. 19/74 (2019), 39, https://www.imf.org/en/Publications/WP/
Issues/2019/03/26/The-Return-of-the-Policy-That-Shall-Not-Be-Named-Principles-of-Industrial-Poli-
cy-46710.



 38

50 Dan Andrews, Chiara Criscuolo, and Peter Gal, “The Global Productivity Slowdown, Technology Diver-
gence and Public Policy: A Firm Level Perspective,” OECD Background Paper (2016), 4: https://www.
oecd.org/global-forum-productivity/events/GP_Slowdown_Technology_Divergence_and_Public_Poli-
cy_Final_after_conference_26_July.pdf.

51 Nicholas Bloom, Charles L. Jones, John Van Reenen, and Michael Webb, “Are Ideas Getting Harder to 
Find?,” American Economic Review (forthcoming): 41, https://web.stanford.edu/~chadj/IdeaPF.pdf.

52 “Table 18. Summary of R&D expenditure,” Statistical Yearbook of the Republic of China 2019, Taiwan 
Ministry of Economic Affairs Department of Statistics, accessed January 7, 2020, https://eng.stat.gov.tw/
public/data/dgbas03/bs2/yearbook_eng/y018.pdf.

53 Carnegie-CIER Workshop on Innovation in Taiwan.
54 “What is the Cross-Border Privacy Rules System?” Asia-Pacific Economic Cooperation, April 15, 2019, 

https://www.apec.org/About-Us/About-APEC/Fact-Sheets/What-is-the-Cross-Border-Privacy-Rules-Sys-
tem.

55 “Document 32016R0679,” EUR-Lex Access to European Union Law, April 27, 2016, https://eur-lex.
europa.eu/legal-content/EN/TXT/?uri=uriserv%3AOJ.L_.2016.119.01.0001.01.ENG&toc=O-
J%3AL%3A2016%3A119%3ATOC.

56 “Adequacy decisions: How the EU determines if a non-EU country has an adequate level of data pro-
tection,” European Commission, accessed January 7, 2020, https://ec.europa.eu/info/law/law-topic/da-
ta-protection/international-dimension-data-protection/adequacy-decisions_en.

57 “ISO/IEC JTC 1 – Information Technology,” International Organization for Standardization, accessed 
January 7, 2020, https://www.iso.org/isoiec-jtc-1.html.



1779 Massachusetts Avenue NW  |  Washington, DC 20036  |  P: + 1 202 483 7600 

CarnegieEndowment.org




